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1-METHOD AND PURPOSE OF EPERIMEUTS
We have developed experimental techniques for studying boron atom reactions. Boron atoms were detected by absorption of 2497 resonance light obtained from a neon-filled boron hollow cathode lamp.
The transmitted light was detected using a monochromator, photomultiplier combination. The quartz optical windows were buffered by a small flow of argon which was shown not to affect the kinetics. The entire optical system was mounted on a movable platform so that absorption measurements could be made as a function of distance from the stationary inlet. Typical rate data for the B + 02 reaction are shown in Figure 2 . A simplified sketch of the beam apparatus is shown in 
RESULTS
We have completed the studies of boron atom reactions with a large number of oxygen containing molecules. These reactants can be grouped in the following categories. This work has yielded many interesting results, most of which have been discussed in journal articles listed in the publication section of this report.
For the sake of conciseness, we will not present all of this work in the present report. Here we will focus primarily on a salient set of results which led us to formulate a qualitative model for these reactions.
In Table I 
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shows the electron affinity of the reactant molecule. In Table   II we show the cross sections for the reaction of boron with a sequence of epoxides.
For the purposes of the present discussion we will note the following features in these data:
Perhaps the most striking feature of the results in Table I is the low reactivity of boron with N 2 0 and CO 2 . Whereas the reaction cross sections for 02f SO 2 and NO 2 are close to gas kinetic, the reactivities Of N 2 0 and CO 2 are about a thousand times lower.
In the reaction of boron with SO 2 both B and B 2 are formed. In the reaction with NO 2 there is no evidence for B 2 formation.
In Table II we observe that reaction rates for epoxypropane and epoxybutane are nearly identical. This is expected if one assumes that the boron interacts only with the reactive oxygen site. The magnitude of these cross sections is about the same as the geometric size of the epoxide ring which indicates that the reactions of boron with propylene and butylene oxides are not hindered by an activation energy.
Since diepoxybutane contains two reactive sites, as a first guess, one would expect its reaction cross section to be twice that of epoxypropane or epoxybutane. In fact, the measured cross section is actually about 30% smaller. Reductions in the reaction rate are also observed in the chlorinated epoxides.
Most notably, the reaction rate with the trichloro expoxypropane 
DISCUSSION OF RESULTS:
We will discuss two aspects of our work (i) the vibrational distribution in the electronically excited BO product molecule and (ii) the observed reactivities.
i) Vibrational Distributions.
A detailed statistical analysis of the vibrational distribution shows that the r.sults are best fitted by a statistical model which assumes that only those vibrational modes of the polyatomic product are excited which correspond to the conformation change from reactant to product.
(ii) Reactivity.
In the past several factors have been suggested as playing a key role in determining reactivity. Among the most commonly invoked are the exoergicity of the reaction, spin conservation, electron shell configuration and various correlation rules. We have examined these factors in detail and have shown that they cannot explain the low reactivity of boron with CO 2 and N 2 0.
(Due to space limitation we cannot present this discussion here).
;i .
These commonly used factors also fail to provide a consistent explanation for the observed reactivities of other elements. This is illustrated in Table III which shows the measured rates for the highly exoergic reactions of the group IV elements (C, Si, Ge, Sn, Pb) with 02 and N 2 0.
GROUP IV. REACTION CROSS SECTIONS (R2)
ELEMENT 02 (ii) Exit Channel.
Even if the reaction is not hindered in the entrance channel a barrier may still be present in the exit channel. As an example, an exit channel barrier may arise in the following way. After the electron flows from the atom to the molecule, a second step is required to complete the reaction. Since the product molecule (for example BO or BF) is predominantly covalent, a reverse electron flow must occur to complete the reaction. If this retroflow is hindered, the reactivity is lowered. As is discussed in the following section the reduced reactivity of the chlorinated epoxides is due to yet another type of an exit barrier.
COKPUTER STUDIES
The model as we have described it, predicts that reactivity depends on the following three factors: 
